PERMANENT MAGNET COMPOSITE MATERIAL OF RARE-EARTH-IRON- BORON 
SYSTEM HAVING EXCELLENT CORROSION PROOF CHARACTERISTIC AND 
METHOD OF MANUFACTURING THE SAME 



Publication number: JP2003007556 



Publication date: 



2003-01-10 



Inventor: 



HAYASHI HIROKI; KAWAGUCHI JUN; YAJIMA KOICHI; 
SANO KAZUHfSA; UCHIYAMA RYOTA 



Applicant: 



NIHON PARKERIZING; TDK CORP; PARKER KAKO 
KK 



Classification: 



- international: B22F3/24; H01F1/08; H01F7/02; H01F41/02; B22F3/24; 

H01F1/032; H01F7/02; H01F41/02; (IPC1-7): 
H01F41/02; B22F3/24; H01F1/08; H01F7/02 



- european: H01 F41/02B2 

Application number: JP2001 01 83755 20010618 

Priority number(s): JP20010183755 20010618 



Report a data error here 



Abstract of JP2003007556 

PROBLEM TO BE SOLVED: To provide a permanent magnet composite material which has excellent 
corrosion-proof characteristic and is effectively used for a rotary device, and a method of 
manufacturing the same composite material. SOLUTION: There is provided an R-TM-B system 
permanent magnet composite material, wherein a protection layer including salt not soluble to water of 
^ R element (nitrous acid salt, organic carbonic acid salt and carbonate or the like) and metal 
phosphorus acid salt is formed on the surface of a magnet alloy sintered material including R element 
consisting of one or more kinds of elements of Y and lanthanoide element and Fe, and moreover TM 
element including one or more kinds of the other transition elements and boron(B). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] 10mg/m2 which is formed in R component which consists of at least one sort chosen from 
the yttrium and the lanthanoids, TM component containing iron and the magnet alloy sintered 
compact containing boron, and its front face, and contains the water insolubility salt and phosphoric 
acid metal salt of said R component Corrosion resistance outstanding rare earth-iron-boron system 
permanent magnet complex characterized by including the above protective layer. 
[Claim 2] Outstanding rare earth-iron-boron system permanent magnet complex of corrosion 
resistance according to claim 1 with which said TM component contains further at least one sort of 
transition elements. 

[Claim 3] Outstanding rare earth-iron-boron system permanent magnet complex of corrosion 
resistance according to claim 1 with which the water insolubility salt of said R component metal 
consists of one or more sorts of the sulfite of R component metal, organic carboxylate, a carbonate, 
an arsenate, and a selenite. 

[Claim 4] Outstanding rare earth- iron-boron system permanent magnet complex of corrosion 
resistance according to claim 1 with which said phosphoric acid salt contains at least one sort of 
phosphoric acid zinc, phosphoric acid manganese, iron phosphate, and phosphoric acid zinc calcium. 

[Claim 5] R component which consists of at least one sort chosen from the yttrium and the 
lanthanoids, On the front face of the sintered compact of TM component containing iron, and the 
magnet alloy containing boron, nitrite ion, The phosphoric acid salt water solution containing at least 
one sort of acid ion chosen from organic carboxylic-acid ion, carbonate ion, arsenic acid ion, and 
selenious-acid ion is contacted. 10 mg/m2 which contains the water insolubility salt by the reaction 
of said R component and said acid ion, and a phosphoric acid salt on said magnet alloy sintered 
compact front face The manufacture approach of the corrosion resistance outstanding rare earth-iron- 
boron system permanent magnet complex characterized by forming the above protective layer. 
[Claim 6] The outstanding manufacture approach of rare earth-iron-boron system permanent magnet 
complex of corrosion resistance according to claim 5 that the acid ion which reacts with said R 
component and generates a water insolubility salt is chosen from nitrite ion, organic carboxylic-acid 
ion, carbonate ion, arsenic acid ion, and selenious-acid ion. 

[Claim 7] The manufacture approach of the rare earth-iron-boron system permanent magnet complex 
with which the acid ion which forms said R component and a water insolubility salt into said 
phosphoric acid salt water solution is contained by the concentration of 0.01-5.0 mols/1. and which 
was excellent in corrosion resistance according to claim 5. 



[Translation done.] 
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* NOTICES * 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the outstanding rare earth-iron-boron system 
permanent magnet complex and its manufacture approach of the corrosion resistance used for a 
rotating equipment etc. 
[0002] 

[Description of the Prior Art] Although the rare earth-iron-boron system permanent magnet 
containing R component which consists of at least one sort chosen from the yttrium and the 
lanthanoids, TM component containing iron, and boron has outstanding magnetic properties, it has 
the big fault of being very easy to corrode. In order to cancel this fault, to process plating, ion 
plating, resin coating, etc. on the front face of a magnet object is tried. 

[0003] In recent years, the configuration is also miniaturized with a raise in a magnetic property, and 
low cost-ization is demanded simultaneously. The application which does not need the engine 
performance of the surface treatment performed to the magnet front face especially conventionally is 
increasing, and low cost-ization of surface treatment has come to be required strongly. It is becoming 
impossible moreover, to also disregard loss of the magnetic properties by the surface treatment coat 
with a magnetic miniaturization. 

[0004] On the other hand, many chemical conversion is adopted as substrate treatment of paint. 
Although chemical conversion is divided roughly into a chromic-acid system and a phosphoric acid 
salt system, it is tended from an environmental problem in recent years to abolish the former. JP,4- 
22008,B is mentioned as an example which applied the latter phosphating to the R-TM-B system 
magnet. However, if acid chloride processing which does not usually get is performed to a R-TM-B 
system magnet, since a chemical film is not fully formed for the galvanic corrosion of a magnet in- 
house (a R-rich phase is eluted selectively), the problem that sufficient corrosion resistance is not 
acquired will be produced. Then, it processes beforehand with the solution which passivates R 
component, and the method of performing chemical conversion further is indicated by JP,63- 
150905,A. However, in order that R passivated when chemical conversion was performed might be 
missing from a front face with the dissolution of the main phase, there was a problem that a chemical 
film did not form. 

[0005] Moreover, the alkali silicate processing in JP,9-7867,A and JP,1 0-1 5461 1,A is mentioned as 
an approach of making a coat forming on a front face simply. If these have about 10 micrometers of 
thickness, they show the outstanding corrosion resistance, but since work pieces stick at the time of 
desiccation and **** arises, in order to process cheaply, it is necessary to dilute them to extent to 
which a solution is stuck and **** does not happen. When the dilution ratio was too large, required 
sufficient corrosion resistance was not acquired, but there was a fault that the alkali ion in a coat had 
an adverse effect on adhesion further. 
[0006] 

[Problem(s) to be Solved by the Invention] The loss of magnetic properties of this invention is cheap 
few, and it is going to offer the rare earth-iron-boron system permanent magnet complex which has a 
high adhesive property and high corrosion resistance, and its manufacture approach. 
[0007] 

[Means for Solving the Problem] This invention offers the complex which made the passive state 
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coat form in a magnet front face by chemical conversion, and its manufacture approach. Generally 
the coat stabilized by chemical conversion by the dissolution of a base metal is formed in a front 
face. However, as for the case of a R-TM-B system magnet, a coat is not formed in a front face for 
the alternative dissolution of a grain boundary phase. In this invention, it made it possible to make a 
corrosion-resistant protective coat form in a magnet front face by adding the acid ion which reacts 
with R and generates an insoluble compound in water in phosphoric acid salt aqueous in order to 
have reduced this alternative dissolution. The outstanding rare earth-iron-boron system permanent 
magnet of the corrosion resistance of this invention is lOmg which is formed in R component which 
consists of at least one sort chosen from the yttrium and the lanthanoids, TM component containing 
iron and the magnet alloy sintered compact containing boron, and its front face, and contains the 
water insolubility salt and phosphoric acid metal salt of said R component/m2. It is characterized by 
including the above protective layer. In the outstanding rare earth- iron-boron system permanent 
magnet of the corrosion resistance of this invention, said TM component may contain further at least 
one sort of transition elements. In the outstanding rare earth-iron-boron system permanent magnet of 
the corrosion resistance of this invention, it is desirable that the water insolubility salt of said R 
component metal consists of one or more sorts of the sulfite of R component metal, organic 
carboxylate, a carbonate, an arsenate, and a selenite. In the outstanding rare earth-iron-boron system 
permanent magnet of the corrosion resistance of this invention, it is desirable that said phosphoric 
acid salt contains at least one sort of phosphoric acid zinc, phosphoric acid manganese, iron 
phosphate, and phosphoric acid zinc calcium. The manufacture approach of the outstanding rare 
earth-iron-boron system permanent magnet complex of the corrosion resistance of this invention The 
front face of the sintered compact of R component which consists of at least one sort chosen from the 
yttrium and the lanthanoids, TM component containing iron, and the magnet alloy containing boron, 
The water insolubility salt contact the phosphoric acid salt water solution containing at least one sort 
of acid ion which reacts with said R component and generates a water insolubility salt, and according 
to the reaction of said R component and said acid ion to said magnet alloy sintered compact front 
face, 10 mg/m2 containing a phosphoric acid salt It is characterized by forming the above protective 
layer. In the manufacture approach of the outstanding rare earth- iron-boron system permanent 
magnet of the corrosion resistance of this invention, it is desirable that the acid ion which reacts with 
said R component and generates a water insolubility salt is chosen from nitrite ion, organic 
carboxylic-acid ion, carbonate ion, arsenic acid ion, and selenious-acid ion. In the manufacture 
approach of the outstanding rare earth-iron-boron system permanent magnet complex of the 
corrosion resistance of this invention, it is desirable that the acid ion which forms said R component 
and a water insolubility salt into said phosphoric acid salt water solution is contained by the 
concentration of 0.01-5.0 mols/1. 

[0008] [Embodiment of the Invention] The permanent magnet object with which a protective layer is 
formed in a front face in this invention contains R component (it consists of one or more sorts chosen 
from Y and a lanthanoids), TM component (one or more sorts of other transition elements are 
included as occasion demands including Fe), and B. As for R component, TM component, and the 
content of B, it is desirable that they are 8atom%<=R<=30atom%, 42atom%<=TM<=90atom%, and 
2atom%<=B<=28atom%. In addition, as for TM component, an unescapable impurity is also 
fundamentally contained by the need including one or more sorts of other transition elements 
including Fe as an indispensable element as mentioned above. 

[0009] When manufacturing especially a permanent magnet object with a sintering process, it is 
desirable that it is the following presentation. R component has at least one sort or the desirable thing 
which contains at least one or more sorts in La, Sm, Ce, Gd, Er, Eu, Pm, Tm, Yb, and Y further 
among Nd, Pr, Ho, and Tb. In addition, when using two or more kinds of elements as R, mixture, 
such as a misch metal, can be used as a raw material. 

[0010] As for the content of R component, it is desirable that it is 8 - 30atom%. since the crystal 
structure serves as [ the content ] a cubic organization of the same structure as alpha-Fe less than 
[ 8atom% ], if high coercive force (Hcj) may not be acquired and 30atom% is exceeded - R - a rich 
nonmagnetic phase may increase and a residual magnetic flux density (Br) may become imperfection 

[001 1] As for the content of TM component, it is desirable that it is 42 - 90atom%. When TM 
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quantitative formula is less than [ 42atom% ], Br may become imperfection, and Hcj may become 
imperfection when 90atom% is exceeded. Although the temperature characteristic can be improved 
without spoiling magnetic properties by permuting a part of Fe by Co, since magnetic properties may 
become imperfection when the amount of permutations of Co exceeds 50% of Fe, as for the amount 
of Co permutations, it is desirable that it is 50% or less. 

[0012] As for the content of B, it is desirable that it is 2 - 28atom%. if it may become a 
rhombohedron organization and Hcj may become inadequate, when the content of B is less than 
[ 2atom% ], and it exceeds 28atom(s)% — B — since a rich nonmagnetic phase increases, Br may 
become imperfection moreover — as an unescapable impurity besides R, TM, and B — Si, O, C, etc. - 
- less than [ of the whole / 3atom% ] — you may contain. 

[0013] Furthermore, improvement and low-cost-izing of productivity are realizable by permuting a 
part of B by one or more sorts in C, P, S, and Cu. In this case, as for the amount of a permutation 
element j it is desirable that it is less than [ of the whole / 4atom% ]. Moreover, one or more sorts, 
such as aluminum, Ti, V, Cr, Mn, Bi, Ta, Mo, W, Sb, germanium, Sn, Zr, nickel, Si, and Hf, may be 
added for improvement in coercive force, improvement in productivity, and low-cost-izing. In this 
case, as for the addition of an alloying element, it is desirable that it is less than [ 10atom% ] in the 
grand total. 

[0014] A R-TM-B system magnet element assembly has the main phase of the crystal structure of 
tetragonal system substantially. As for the particle size of this main phase, it is desirable that it is 
about 1-100 micrometers. 1 - 50% of nonmagnetic phase is further usually included by the volume 
ratio. As for such a magnet element assembly, it is desirable to be manufactured by powder- 
metallurgy processing which is described below. 

[0015] First, the alloy of a desired presentation is produced in processes, such as casting or the strip 
cast method. Coarse grinding of the obtained alloy is carried out to the particle size of about 10-100 
micrometers with a jaw crasher, BURAUMMIRU, or a stamp mill, and, subsequently to the particle 
size of about 0.5-5 micrometers, it is pulverized by the jet mill or attritor. The obtained powder is 
preferably cast all over a magnetic field. In this case, it is desirable that magnetic field intensity is 
600 or more kA/m, and the molding pressure force is about two 0.5 - 5 ton/cm. At 1000-1200 
degrees C, the acquired molding object is sintered for 0.5 to 10 hours, and is quenched. In addition, 
as for a sintered atmosphere, it is desirable that it is inert gas, such as Ar gas. Then, in the 
temperature of 500-900 degrees C, aging treatment of 1 - 5 hours is preferably performed to a 
sintered compact in an inert gas ambient atmosphere. 

[0016] Before performing protection stratification processing to the obtained permanent magnet 
sintered compact, it is desirable to perform predetermined pretreatment to it. As pretreatment, first, 
in order to remove the weld flash etc. to a magnet processing side, barrel finishing is performed. 
Furthermore, cleaning processing for removing the dirt on the front face of a magnet is performed, 
chemical etching by the acid is performed further, a front face is defecated, and it dries. The cleaning 
liquid used for cleaning processing should just usually be used for an iron system ingredient. What is 
necessary is to use what generally uses caustic alkali of sodium as a principal component, and just to 
choose suitably the additive added by it. Next, as an acid used by chemical etching, it is desirable to 
use a nitric acid. When performing plating processing to common steel, the acid of non-oxidizing 
qualities, such as a hydrochloric acid and a sulfuric acid, is used in many cases. However, if it 
processes using these acids when especially a permanent magnet contains rare earth elements, 
occlusion of the hydrogen generated with an acid will be carried out to a permanent magnet front 
face, an occlusion part will stiffen, and a lot of powdered melts will occur. In order that this 
powdered melt may cause the poor adhesion with the defect and adhesives after chemical 
conversion, a resin paint film, etc., as for the aforementioned acid, it is desirable not to make 
chemical etching processing liquid contain. Therefore, it is desirable to use the nitric acid whose 
generating of hydrogen is the acid of an oxidizing quality few. 

[0017] As for the amount of dissolutions of the magnet sintered compact by such pretreatment, it is 
desirable that it is 5 micrometers or more in average thickness from a front face, and it is 10-15 
micrometers more preferably. In the amount of dissolutions of less than 5 micrometers, since the 
deterioration layer by processing of a magnet body surface and an oxidizing zone are thoroughly 
unremovable, a protective layer is not normally formed in a magnet body surface, but may worsen 
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corrosion resistance. 

[0018] The nitric-acid concentration of the processing liquid used for such pretreatment comes out, a 
certain thing is [ 1 or less **** ] desirable, and it is more desirable to consider especially as 0.5 or 
less ****s. When nitric-acid concentration exceeds one convention, the dissolution rate of a magnet 
object is very quick, and control of the amount of dissolutions becomes difficult, especially variation 
becomes large in large quantity processing like barrel processing, and the dimensional accuracy of a 
product may be unable to be maintained. However, if nitric-acid concentration is too low, the amount 
of dissolutions will be running short. For this reason, as for especially nitric-acid concentration, 
considering as 0.5 to 0.05 convention is desirable 1 or less order. Moreover, as for the amount of 
dissolutions of Fe at the time of processing termination, it is desirable to carry out in about l-10g/l. 
In addition, aldonic acid, such as a gluconic acid and a HEPUTON acid, or the salt of those may be 
added in processing liquid as indicated by JP,6-318512,A. 

[0019] In order to remove thoroughly the non-melt little from the front face of a magnet sintered 
compact which performed such pretreatment, and a residual acid component, it is desirable to carry 
out washing which used the supersonic wave. As for this ultrasonic cleaning, it is desirable that the 
chloride ion which makes a magnet front face generate rust carries out in very little ion exchange 
water. Moreover, same rinsing may be performed if needed at said ultrasonic-cleaning order and 
each process of said pretreatment. Processing by the phosphoric acid salt water solution which 
contains the acid ion which generates an insoluble salt in response to the front- face top of the magnet 
sintered compact which washed with R component is performed, and a protective layer is formed. 
[0020] There is no limit according to rank in the phosphating drugs used for this invention approach, 
it is used for them with a common ferrous material (an alloy and plating material are included), and 
can use ** for them. It is desirable to use one or more sorts chosen from phosphoric acid zinc, 
phosphoric acid manganese, iron phosphate, phosphoric acid zinc calcium, etc. generally. 
[0021] When using phosphoric acid zinc, it is desirable that 0.1-10g /is contained 1. as Zn in 
processing liquid, it is 0.5-5g/l. more preferably, it is desirable that l-100g /is contained 1. as 
phosphoric acid (P043-), and it is 10-50g/l. more preferably. 

[0022] When using phosphoric acid manganese, it is desirable that 0.1-100g /is contained 1. as Mn in 
processing liquid, it is 1.0-50g/l. more preferably, it is desirable that l-100g /is contained 1. as 
phosphoric acid (P043-), and it is 10-50g/l. more preferably. 

[0023] When iron phosphate is used, it is desirable that 0.1-100g /is contained 1. as phosphoric acid 
(P043-), and it is l-50g/l. more preferably. It is desirable that 0.1 -20g /is contained 1. as Zn when 
phosphoric acid zinc calcium is used, it is 0.5-10g/l. more preferably, it is desirable that 0.1-20g /is 
contained 1. as calcium, it is desirable that it is 0.5-10g/l. more preferably, and is l-100g/l. as 
phosphoric acid (P043-), and it is 5-50g/l. more preferably. 

[0024] the inside of the water solution of these phosphoric acid salts - R component — reacting — ** 
— the acid ion which generates an insoluble salt - all the inside of a solution - 0.01-5.0 mols/1. 
containing - desirable - more - desirable - 0.05-0.5 mols/1. it is . Usually, if acid chloride 
processing which does not get is performed to a R-TM-B system magnet, a chemical film will not 
fully be formed for the galvanic corrosion of a magnet in-house (a R-rich phase is eluted selectively), 
and, for this reason, sufficient corrosion resistance will not be acquired. 

[0025] As ion which reacts with R component and generates a water insolubility salt, there are sulfite 
ion, carboxylic-acid ion, carbonate ion, arsenic acid ion, selenious-acid ion, etc., and there is no 
definition in the class that what is necessary is just acid ion in a phosphoric acid salt water solution. 
However, when handling etc. is taken into consideration, it is desirable to use sulfite ion, carboxylic- 
acid ion, and carbonate ion. 

[0026] The acid ion which generates these R and an insoluble salt is in [ all ] processing liquid. If it 
is dissolving by the concentration which exceeds 1. in 5.0 mols /, this acid ion reacts with a 
phosphoric acid salt, a coat is not not only formed in a magnet body surface, but by lifting of the pH 
value by the dissolution of few R-rich phases, a phosphoric acid salt will precipitate and the life of 
processing liquid will be shortened remarkably. Moreover, 0.01 mols/1. In the following, the 
dissolution of the R-rich phase of a magnet object cannot be controlled, and a protective layer is not 
formed in a magnet body surface. For this reason, the ion which is contained in phosphoric acid 
salting in liquid, reacts R component, and generates an insoluble salt is in [ all ] a solution. 0.01-5.0 
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mols/1. Being contained by concentration is desirable and it is 0.05-0.5 mols/1. more preferably. 
[0027] As for pH of the phosphoric acid salting in liquid (it is hereafter described as phosphoric acid 
salting in liquid) containing the ion which reacts with R component and generates an insoluble salt, it 
is desirable that it is 1.0-4.0, and it is 2.0-4.0 more preferably. pH becomes superfluous [ the amount 
of dissolutions of a magnet object ] less than by 1.0, and a coat may not be formed in a front face. 
Moreover, when pH exceeds 4.0, the acid chloride which does not get among phosphoric acid salting 
in liquid may precipitate and sludge. 

[0028] Although there is especially no definition in the temperature of phosphoric acid salting in 
liquid, it is desirable that it is generally within the limits of 30-100 degrees C. At less than 30 
degrees C, by lowering of reactivity [ it ], a protective layer may become is hard to be formed, and 
productivity may fall. Moreover, when workability is taken into consideration, it is desirable that it is 
100 degrees C or less. 

[0029] As for phosphating time amount, it is desirable that it is within the limits of 1 - 60 minutes, 
and it is more preferably set as the range for 2-30 minutes. When the variation in a processing state 
may become [ the processing time ] large in less than 1 minute and it exceeds 60 minutes, lowering 
of the compactness by thick-film-izing of a protective layer and solution degradation may be 
promoted. 

[0030] After performing phosphating, it dries by fully rinsing the formed protective layer. As for 
drying temperature, it is desirable that it is 80-150 degrees C, and it is 100-130 degrees C more 
preferably. When corrosion resistance may be spoiled with residual moisture if desiccation is not 
enough, and it is 150 degrees C or more, a crack etc. may occur in a coat and corrosion resistance 
may be spoiled. 

[0031] The amount of coats of the protective layer formed in this invention approach is 10 mg/m2. It 
is above and they are 10 mg/m2 - 5 g/m2 preferably. It is 10 mg/m2. Corrosion resistance sufficient 
in the following is not acquired, and it is 5 g/m2. When it exceeds, the improvement in the engine 
performance beyond it cannot be expected, but it may become cost high. 

[0032] An operation of this invention is S032- added in the phosphoric acid salt water solution, and 
C032, -, COO. - Elution of the R-rich phase under magnet organization is suppressed, and a 
phosphoric acid salt deposits in homogeneity at a magnet. Compared with the phosphating of the 
conventional R-TM-B system magnet, thick-film-ization is attained by this, and the corrosion 
resistance outstanding phosphoric acid salt protective layer is formed in a magnet front face. 
[0033] 

[Example] The following example and the example of a comparison explain the operation gestalt of 
this invention concretely. However, the range of this invention is not limited to these. 
[0034] Coarse grinding of the ingot which consists of an example 1 14.7Nd-79.2Fe-6.1B presentation 
was carried out, jet mill grinding by inert gas was further given to this, and impalpable powder with 
a mean particle diameter of 3.5 micrometers was obtained. Magnetic field molding of this was 
carried out, and the sintered magnet was obtained through sintering and heat treatment. This was 
started in 10mmx20mm and thickness of 3mm, barrel finishing and nitric-acid etching were 
performed, and the piece of magnet ****** was produced. The PAL bond 210 (trademark) by Nihon 
Parkerizing Co., Ltd. which is phosphoric acid zinc system drugs was used for chemical conversion 
liquid. The PAL bond 210 was diluted and adjusted [ 1. ] in 50g /, and processing liquid used it for 
processing. As an additive, 0.5g of sodium sulfites was added to 11. of processing liquid. Processing 
liquid was warmed at about 80 degrees C, the dipping of the magnet specimen was carried out for 10 
minutes into the processing liquid, the specimen was rinsed after that, and it dried with the dryer 
immediately set as 110 degrees C. the amount of coats of the formed protective layer - 150 mg/m2 it 
was . 

[0035] Coarse grinding of the ingot which consists of an example 214.7Nd-79.2Fe-6.1B presentation 
was carried out, jet mill grinding by inert gas was further presented with this, and impalpable powder 
with a mean particle diameter of 3.5 micrometers was obtained. Magnetic field molding of this was 
carried out, and the sintered magnet was produced through sintering and heat treatment. This was 
started in 10mmx20mm and thickness of 3mm, barrel finishing and nitric-acid etching were 
performed, and the piece of magnet ****** was produced. PARUHOSU [ by Nihon Parkerizing Co., 
Ltd. ] Ml A (trademark) which is phosphoric acid manganese system drugs was used for after 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 0/1 1/2006 



JP,2003-007556,A [DETAILED DESCRIPTION] 



Page 6 of 6 



chemical conversion. PARUHOSU MIA was diluted and adjusted and processing liquid used it for 
the concentration of 140g/l. at processing. l.Og of p-aminobenzenesulfonic acid was added to 11. of 
processing liquid as an additive. Processing liquid was warmed at about 95 degrees C, the dipping of 
the magnet specimen was carried out for 1 minute into the processing liquid, the specimen was 
rinsed after that, and it dried with the dryer immediately set as 110 degrees C. the amount of coats of 
the formed protective layer — 20 mg/m2 it was . 

[0036] The piece of magnet ****** wa s produced by the same approach as example of comparison 1 
example 1 . The PAL bond 210 (trademark) by Nihon Parkerizing Co., Ltd. which is phosphoric acid 
zinc system drugs was used for chemical conversion liquid. Processing liquid carried out dilution 
adjustment of the PAL bond 210 at the concentration of 50g/l., and used it for processing. Processing 
liquid was warmed at about 80 degrees C, carried out the dipping of the magnet specimen for 30 
minutes into the processing liquid, rinsed the specimen after that, and dried it with the dryer 
immediately set as 110 degrees C. the amount of coats of the formed protective layer - 10 mg/m2 it 
was . 

[0037] The piece of magnet ****** wa s produced by the same approach as example of comparison 2 
example 2. PARUHOSU [ by Nihon Parkerizing Co., Ltd. ] MIA (trademark) which is phosphoric 
acid manganese system drugs was used for chemical conversion liquid. PARUHOSU MIA was 
diluted and adjusted and processing liquid used it for the concentration of 140g/l. at processing. The 
additive added l.Og of p-aminobenzenesulfonic acid to 11. of processing liquid. Processing liquid 
was warmed at about 95 degrees C, the dipping of the magnet specimen was carried out for 10 
seconds into the processing liquid, the specimen was rinsed after that, and it dried with the dryer 
immediately set as 110 degrees C. the amount of coats of the formed protective layer -- 5 mg/m2 it 
was . 

[0038] The corrosion test approach measured durable time amount until rust is generated using the 
humidity resistance test machine of RH 80 degree-Cx90%. The corrosion-resistant assessment result 
of an example and the example of a comparison is shown in a table 1 . 
[0039] 
[A table 1] 





ftttSSKBABflffl 




300 B$m 


SIKH 2 


240 mts 




e Bin 




1 o mm 



[0040] 

[Effect of the Invention] In this invention, R component (it consists of at least one kind of Y and a 
lanthanoids), By forming the protective layer which consists of a phosphoric acid salt coat 
containing the insoluble salt of R component in TM component (one or more sorts of other transition 
elements being included as occasion demands including Fe as a principal component), and the front 
face of the sintered magnet which consists of boron The R-TM-B system permanent magnet complex 
which has the outstanding corrosion resistance could be obtained, and, thereby, degradation of 
magnetic properties became possible [ offering little high corrosion resistance magnet complex ] by 
low cost. 



[Translation done.] 
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